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DETAILED ACTION 

Priority 

Acknowledgement is made of papers filed claiming priority from Great Britain Patent 
Application No. 0327793.6 filed on November 29, 2003. 

Information Disclosure Statement 
To date no Ids has been filed in this case. 

Drawings 

New corrected drawings in compliance with 37 CFR 1.121(d) are required in this 
application because description paras 007, 001 1 etc. describe the claimed ( claiml , 
etc.) the base of each trench is filled with an insulator plug adjacent to 
substantially all of the length of the drift region between the body region and 
drain region, however this recited element is not clearly numbered/ marked in 
the presently filed drawings. 

Applicant is advised to employ the services of a competent patent draftsperson 
outside the Office, as the U.S. Patent and Trademark Office no longer prepares new 
drawings. The corrected drawings are required in reply to the Office action to avoid 
abandonment of the application. The requirement for corrected drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 to 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fujishima. (U.S. patent No. 5,981 ,996 herein after Fujishima) ( also submitted by 
Applicants' in their IDS). 

With respect to claim 1 Fujishima describes an insulated gate field effect 
transistor, comprising: 

a source region of first conductivity type ( fig . 1 , 104) ; a body region of 
second conductivity type opposite to the first conductivity type adjacent to the 
source region ( fig. 1,111) ; a drift region of exclusively the first conductivity 
type adjacent to the body region ( fig. 1,102) ; a drain region of first 
conductivity type adjacent to the drift region, ( fig. 1 , 109) so that body and drift 
regions are arranged between the source and drain regions ( fig. 1 ) , the drain 
region being of higher doping density than the drift region ( col. 10 line 10 and 
inherent because drain region below drift and therefore higher doping density) 
; and insulated trenches extending from the source region through the body 
region and into the drift region each trench having sidewalls and including 
insulator on the sidewalls ( figs. 1,4 105,insulator-406) , and a conductive 
gate electrode between the insulating sidewall, (fig. 1, 107) wherein the base of 
each trench is filled with an insulator plug adjacent to substantially all of the 
length of the drift region between the body region and drain region .( to the 
extent understood- fig. 1, 112) and the respective gate electrode is provided 
in the trench over the plug adjacent to the source and body ( fig. 1 107) . 

With respect to claim 2 Fujishima describes an insulated gate field effect 
transistor according to claim 1 wherein the doping concentration in the drift 
region is lower adjacent to the body region than adjacent to the drain region. ( 
it is inherent that the portion of the drift region in figs. , e.g. fig. 1 at a higher level i.e. 
adjacent drift region have lower doping concentration than the portion of the drift region 
at a lower level ( adjacent to the drain region 109) . 

With respect to claim 3 Fujishima describes an insulated gate field effect 
transistor according to any preceding claim wherein the doping concentration 
in the body region is in the range of about 0.5x1 01 7 cm3 to about 3x1017 
cm" 3 ' and the doping concentration in the drift region) is in the range about 1 x 
1015 cm" 3 to about 2x I 01 7 cm" 3 . ( col. 8 lines 45,46-49,54; col. 9-55 ;1 0-5,1 0). 
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With respect to claim 4 Fujishima describes an insulated gate field effect 
transistor according to claim 1 wherein the plug is of dielectric filler filling the 
trench between the insulator on the sidewalls adjacent to the drain region . ( 
Fig. 1,106). 

With respect to claim 5 Fujishima describes an insulated gate field effect 
transistor according to claim 1 having a semiconductor body (fig. 1 , 111) 
having opposed first-(fig. 1) second major surfaces (fig. 1), wherein the source 
region (104) is at the first major surface over the region , the body region 
(111) is over the drift region (102) and the drift region (102) is over the drain 
region (109), and the trench (105)extends from the first major surface towards 
the second major surface through the source (104), body (111) and drift (102) 
regions. 

With respect to claim 6 Fujishima describes an insulated gate field effect 
transistor according to claim 5 having a plurality of cells each cell having a 
source region at centre of the cell surrounded by the insulated trench, (col. 12 
line 61). 

With respect to claim 7 Fujishima describes an insulated gate field effect 
transistor according to claim 6 wherein the cells have a hexagonal geometry, 
(well known in the art e.g. Hark also cited by applicants in their IDS). 

With respect to claim 8 Fujishima describes an insulated gate field effect 
transistor according to claim 6 wherein the trench (figs. 105 ) has gate oxide 
( Fig. 106) on the sidewalls, and the of the trench adjacent to the drift region is 
filled with filler oxide between the gate oxide (fig. 1 12) on the sidewalls on 
either side of the trench. ( fig.1 1 2 ). 

With respect to claim 9 Fujishima describes an insulated gate field effect 
transistor according to claim 5 having a plurality of cells ( col. 12 line 61 ) 
arranged as stripes across the first major surface (Fig.1 ) with alternating 
trenches (105) and source regions (104). 

With respect to claim 10 Fujishima describes an insulated gate field effect 
transistor according to claim 6 wherein the cell pitch is in the range of about 
0.2 microns to about 0.7 microns. ( col. 9 lines 35 to col. 10 lines 19). 

The prior art listed in the Pto-892 are included to show the state of the art in the IGFET 
transistor field. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEVEN H. RAO whose telephone number is (571)272- 
1718. The examiner can normally be reached on 8.30-5.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1714. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Steven H Rao/ /Howard Weiss/ 

Examiner, Art Unit 2814 Primary Examiner, Art Unit 2814 



